Scaffold preferences of mesenchymal stromal cells and adipose-derived stem cells from green fluorescent protein transgenic mice influence the tissue engineering of bone.
We have analysed the growth and differentiation of mesenchymal stromal cells (MSC) from bone marrow, and of adipose derived stem cells (ASC) from murine abdominal fat tissue, of green fluorescent protein (GFP) transgenic animals grown directly on two types of hydroxyapatite ceramic bone substitutes. BONITmatrix® and NanoBone® have specific mechanical and physiochemical properties such as porosity and an inner surface that influence cellular growth. Both MSC and ASC were separately seeded on 200mg of each biomaterial and cultured for 3 weeks under osteogenic differentiation conditions. The degree of mineralisation was assessed by alizarin red dye and the specific alkaline phosphatase activity of the differentiated cells. The morphology of the cells was examined by scanning electron microscopy and confocal microscopy. The osteoblastic phenotype of the cells was confirmed by analysing the expression of bone-specific genes (Runx2, osteocalcin, osteopontin, and osteonectin) by semiquantitative reverse transcriptase polymerase chain reaction (PCR). Comparison of BONITmatrix® and NanoBone® showed cell type-specific preferences in terms of osteogenic differentiation. MSC-derived osteoblast-like cells spread optimally on the surface of NanoBone® but not BONITmatrix® granules. In contrast BONITmatrix® granules conditioned the growth of osteoblast-like cells derived from ASC. The osteoblastic phenotype of the cultured cells on all matrices was confirmed by specific gene expression. Our results show that the in vitro growth and osteogenic differentiation of murine MSC or ASC of GFP transgenic mice are distinctly influenced by the ceramic substratum. While NanoBone® granules support the proliferation and differentiation of murine MSC isolated from bone marrow, the growth of murine ASC is supported by BONITmatrix® granules. NanoBone® is therefore recommended for use as scaffold in tissue engineering that requires MSC, whereas ASC can be combined with BONITmatrix® for in vitro bone engineering.